After the introduction of levodopa drugs in the late 1960s, the number of thalamotomies fell dramatically world wide. However, as the Parkinsonian tremor proved rather resistant to levodopa treatment, the interest in this operation has been revived. During 1978-86, 51 stereotaxic thalamotomies were performed in 48 patients in our department. Thirty three of these patients had Parkinsonism, nine multiple sclerosis (MS) and the remaining six had various other involuntary movement disorders. The operation was most useful in the Parkinsonian group. Nearly 80% of these patients gained a substantial benefit in their daily lives. Patients with MS were all in advanced stages of the disease, and the operation was tried as a last resort. They had less benefit and more complications from operation than the other patients.
groups of patients, symptoms were more often bilateral. In these cases, the non-dominant side was usually preferred, to give the patient one steady hand, while keeping to a minimum the risk of severe complications.
We used a Leksell stereotaxic apparatus. The operation was performed under local anaesthesia in all except two cases (one child and one MS patient with an extreme ataxia had operation under general anaesthesia). The centre of the chosen target area for all groups of patients was placed 2 mm behind the midcommissural plane, 3 mm above the intercommissural line and, most commonly, 14 mm from the midline. Two electrodes were used 6 mm apart. The inter-electrode plane was approximately parallel to the internal capsule, angled backwards 25-30' to the midline. With this target area and electrode orientation, stimulation and lesioning was assumed to affect the ventro-oral thalamic nuclei (voa and vop) and the reticular thalamic nucleus.'3 The coordinates were calculated on the basis of intra-operative gas-encephalography. In the first patients, the active electrode tips were relatively large (length: 4 and 6 mm), but in the majority (25 of the Parkinsonian patients), a tip length of 2 mm was used. Before lesioning, the target area was screened for effect on tremor as well as unwanted side effects by electrical stimulation (50 Hz pulses from a constant current stimulator). Lesions were usually built up progressively by repeated lesions, gradually increasing temperature and heating time until the desired effect was achieved, while watching carefully for unwanted side effects. Throughout the operation, movements of the two index fingers were monitored by mechanoelectric transducers and recorded on a polygraph.
Nearly all patients were referred from neurological departments. Three to 89 months (median 24 months) after surgery, we sent a questionnaire to these departments, asking for an evaluation of the effect of the operation on the patient's daily activities and about possible side effects. The doctors were asked to use the following grades of outcome: Good; Moderate; Little; No effect; Worse.
Two of the Parkinsonian patients were dead at the time of the follow up, one from heart disease, the other probably from cerebral disease and old age. For the first, we received information about her condition before she died, for the other it was impossible to obtain reliable information. For the remaining 46 patients, we received adequate information about the effects of the surgery.
Results

Usefulness of the operation
Thirty three (6888%) of the patients were **Older patient with a marked mental change immediately after the operation. As we lack recent information, we have regarded this as a severe complication, and that three patients thus were worse after the operation.
assessed to have had a good to moderate beneficial effect on their daily activities as a result of the operation. Twelve patients experienced only small or no gain, whereas three patients probably were worse after the operation. However, there were marked differences between the patient groups. There was a much better effect in the Parkinsonian patients than the other groups. The MS patients in particular seemed to gain little from the operation (table 1) . This difference in outcome between the Parkinsonian patients and the MS group was highly significant (p < 0-001, chi-square).
On the usefulness of the operation, there was no significant diffference between operations in the dominant and the non-dominant hemisphere in Parkinsonian patients. More than half (51 5%) of these patients were able to reduce their anti-Parkinsonian medication as a lasting effect of the surgery. contralateral operation, and analysed only the results of the first unilateral procedure in the 33 Parkinsonian patients. All our MS patients obtained an immediate reduction or even abolition of the intention tremor that had lead to the operation. However, compared to patients with Parkinson's disease, complications were far more common in patients with MS (table 3, 001 > p > 0'001, chi-square), and the benefit from the operation was correspondingly smaller (p < 0-001 chisquare).
Except for the dysarthria following the bilateral operation already mentioned, complications in the Parkinsonian group occurred only in patients older than 66 years. (fig 1, 0 good results, was similar to our patients. Thus differences in the preoperative neurological conditions alone cannot explain the difference between our results and those of previous authors.'"'" We believe this discrepancy is only apparent. Thus previous authors concentrated on the reduction or abolition of the involuntary movements and did not take into account the adverse side effects (which most of them did indeed report), in their final assessment of the results.
If we had considered only the effect on tremor, we too could report good results in patients with MS. In all our patients we obtained an immediate and marked reduction or even abolition of tremor, and this was sustained in five of the nine patients. However, reduction or disappearance of the tremor does not necessarily mean that the patient is better off. Many of our MS patients experienced postoperative adverse effects that counterbalanced the beneficial ones, and left the patient without any net gain from the operation, or even in a worse condition. We therefore found it more appropriate to report our results as the total effect of the operation in relation to the patients' daily lives, rather than as the isolated effect on motor skills. In our view, such assessments should preferably be performed independently; not, as in previous reports, by the operating neurosurgeon.
In conclusion, our results clearly show that stereotaxic thalamotomy can be of considerable help to the Parkinsonian patient with drugresistant tremor or rigidity. We believe that the operation should be performed more commonly in these patients than is the case today. 
